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FIQ. %-a/ a/’ Complete circles of 23O, with intensely bright pris- 
matic colors (red on inside). The space about the  sun encircled by 
thase halos was darkened to a considerable degree. 

b b A portion of a circle of 4 5 O ,  also in prismatic colors (red on inside), 
though not so bright. 

c A complete circle, white i n  color, having for its center the  upper 
intersection of a’ a// and passing through the  sun. 

d d A segment, white in  color, apparent radius 4 5 O ,  which joined a”, 
showing a faint parhelion (a/)  a t  junction. 

ef Similar segments to the  foregoing, without parhelia. 

erly across the Lake region. I t  will be noticed, having reference par- 

the 5th and 4 a. m. of the  Ttli, that  a t  Amherstburg the water first rose 
then fell and rose again, and that t h e  oscillations at  Buffalo were 
almost the  exact converse of those a t  Amherstburg. 

The fall i n  level at Buffalo and the  Corresponding rise a t  Amhersb 
burg are due, as is generally known, to the northeasterly winds in front 
of the  advancing storm. As t h e  storm center passes Amherstburg, let 
u s  say, the  wind shifts or backs, as the case may be, to a westerly quar- 
ter ; likewise, as the  storm center advances successively from point to 
point between Amherstburg and Buffalo, t h e  winds along the line of 
movement of the  storm center also change direction from an easterly 
to a westerly quarter. When t h e  shift of wind occurs the  water 1s 
above the  mean level a t  the western end of the  lake and helow at  the 
opposite end. The new impulse given to the lake waters by the west- 
erly winds generates a second oscillation in  a direction contrary to the 
first, viz, from west to east, and tlie cycle of changes is completed when 
the water finally returns to the  level it had before the  advent of the  
storm. The amplitude of the  oscillations may reach a n  extreme value 
of 6 or 7 feet, but, in  general, it  is considerably less. 

The records thus far obtained show that the  oscillations do not occur 
with all storms, and tha t  a given wind velocity does not necessarily 
produce a corresponding change in  water level. 

The period of the  oscillation depends largely upon the time the east- 
erly winds prevail, since there will be no reflex movement of the water 
until the  wind changes to a Hesterly quarter. When this change takes 
place the concluding phase of the oscillations seems to occupy from 
twelve to sixteen hours, notwithstanding the  fact that the  wind may 
persist a t  a high velocity. 

The swond diagram (Fig. 4) is in some respects similar to the first. 
It,  too, illustrates t h e  passage of a storm, but with this important differ- 
ence, viz, the center of t h e  storm passed due east across Lake Erie and 
the wind backed to the  northwest inbtead of shifting to the southwest, as 
in the  first storm. The velocity of the wind was not nearly so high as 
in t h e  first case. The northeasterly winds of the  second storm caused 
an elevation of the  waters a t  Amherstburg and a depression at  Buffalo, 
as i n  the tirst storm, but here the  similarity of the  phenomena ends. 
The impulse given the  water by the  northwest winds seems to have 

The radii were without instrunlents the hearing created a transverse rather than a longitudinal oscillation; that is to 
say, a n  oscillation across t h e  lake from the Canadian to t h e  American 

was taken by mean8 of the direction arms of the station shore,instead of lengthwise of the  Iake,as haDpens with northeasterlv 
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anemoscope. I t  will also be noticed that  the  period b! the  oscillations from 
u. m. of tlie 26th to noou of the  Sith is shorter than that of the -e--- 1 

succeed<ng days and at  other times when longitudinal oscillations pre- 
vail, as might be expected. The oscillations from 6 p. m. of the  27th 
to noon of t h e  49th appear to be characteristic of fair weather, with 

Through the courtesy of the officials of the ~~~i~~~~ corps, United 
States Army, i n  charge of t h e  survey and improvement of the  Great 
~ ~ k ~ ~ ,  we have been furnished flue- 
tuatio,ls in  lake level for several months past, at ~ ~ 1 ~ ~ ~ ~ ~ b ~ ~ ~ ~ ,  anta- 
ria, mouth of the DetroitRiver, and ~ ~ f f ~ l ~  ~ ~ ~ b ~ ~ ,  ~~k~ ~ ~ i ~ .  ~t~~~~ 
records, in  conjunction with the  continuous records of wind direction 
and velocity and atmospheric pressure made at the  Weather Bureau 
offices in  Ijetroit and Buffalo, furnish the  illaterial for a study of the  

effect of tile win,i in  raising and lowering the level of the 
lake a t  the  points above named. 

It has been known for some years that  general winds, as distinguished 
from local winds, blowing parallel to the longer as i s  of the main body 
of the lake, have a tendency to lleap u p  the water at the end of 
lake toward which they blob,, to delJress it a t  t h e  opposite en,l. 
Owing to the  convergence of the  shore lines at Buffalo the  heaping 1l1) 
of the waters in  harlIor, under the influellee of a southwesterly 

a continuous recorcl of 

light to moilerate winds- The synchronism of the  times of high water 
a t  Amherstburg and low water at Buffalo, and vice versa, is almost per- 
fect. The period of oscillation islikewise fairly constant, ranging from 
s i s  to eight hours for a half oscillation and from t,welve to sixteen hours 
for a whole oscillation. The computed time of a whole oscillation, 
assuming the lake to have a mean depth of 50 feet, is, roughly speaking, 
seventeen hours* 

While the  information 011 the  subject is as yet too fragmentary to 
admit of drawing trustworthy conclusions, this much seems to be ap- 
parent : The oscillations a re  stationary rather than progressive. A 
Wave of water is not Propagated, in the  ordinary sense of that  word, 
from one end of the lake to the other, but the whole lake oscillates 
about a pivotal or nodal line, which, i n  the caee of longitudinal oscilla- 
tions. may be said to cross the  lake about the  longitude of Fairport, 
Ohio. Although we have no instrumental evidence of the  fact, it may 
be assumed that, as in  the  case of similar oscillations in other land- 
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FIG. 3.-Oscillations in lake level and wind pheno mena, March 4-10, 1900. 
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FIQ. 4.-Oscillations in lake level and wind phenomena, March 93-29, 1900. 


